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No such connection appears in the annual means for 
Mount Weather, but in winter the coefficient between 
Po and To is-0.41. These figures confirm the conclu- 
sions already given, vix., that in the United States, par- 
ticularly in the interior portions, wind direction exerts a 
greater influence on the air temperatures than does the 
sea level pressure. 

THE O R l O l N  OF ANTICYCLONES AND DEPRESSIONS. 
By Lieut. JOHN LOGIE. 

[AWraeted from Proceedings Royal Society, Edinburgh, 1918, vol. 39, pp. %l-ii.;i 

The essential feature of this theory is “that the chief 
cause of depressions and anticyclones is to be sought 

1 d. abstract, Sd. Abs., Aug. 31,1919, p. 361. 

in the phenonienon of radiation; * * * that cyclones 
are caused by c o o h y ,  and antic.yc1ones by heating of the 
air.” 

Thet temperature chaiiwes lead in turn to pressure 
changes is, of course, wel~known; hence, iiiuch of the 
arguiiimt in this paper is new oiily in form. It is dso 
known that clouds modify the effects of insolation in 
the manner claimed. 

The paper is well worth reading for it deals, in the 
language of thmnodjmaniics, with a contributing factor 
(ant1 in our opinion only a factor) in the production of 
cyclones and anticyclones ; a problem full of difficulties, 
and whose solution is urgently needed.- W. J. H. 

GENERAL MOVEMENTS OF THE ATMOSPHERE. 
(Discussion.) 

In a recent aper H. H. Hildebrandsson has pre- 

able information on the subject of free air wind condi- 
tions. This information is based on observations of 
cloud and volcanic dust niovenient and on those with 
kites, pilot and sounding balloons. From the study are 
drawn certain conclusions, sweeping in character, which 
appear to be well founded, providing we can accept the 
data on which they are based as representative of all 
conditions. They are not representative, howeyer, ancl 
the conclusions, a t  an rate sonie of them, are therefore 
not final. Particular$ is this true of the conclusion 
No. 7, which reads: ’‘ * * * a direct upper current 
froni the Equator to the poles does not esist, nor a lower 
current in the opposite direction from the poles to the 
E uator.” 
kost unfortunately neither upper clouds nor free 

balloons can be observed as a rule during conditions in 
which a southerly component in the u er winds is to 

generally stormy weather. That, is to say, when a 
oyclone is approaching or is passing to the north of a 
station, upper winds are strong and have a decided 
southerly component. This condition is found when 
observations can be made with a cyclone in that posi- 
tion, as is well shown, for example, in figures 4 1  and 
43 of Cave’s “The Structure of the Atmosphere in Clear 
Weather.” But in most cases such observations can not 
be made in the eastern half of a cyclone because of low 
clouds. The same thing is true of northeasterly and 
easterly surface winds under the influence of a cyclone 
approachin from the southwest with an anticyclone 

discussed on pages 6 and 78 of Cave’s war%. See also, 
in this connection, “Rules” 1, 2, and 4 in “The turning 
of the winds with altitude,” MONTHLY WEATHER RE- 
VIEW, Januar 1918, P.. 21. Under suchconditions 
kites can not i? e flown owing to the esistence of a calni 
stratum between the surface easterly and the u per 
southwesterly wind, nor can balloons or upper clou& be 
observed, because of rainy weather or at least dcnsc 
cloudiness in the lower layers. It follows, then, that 
undue wei h t  is given to the observations made in the 
western h s f of cyclones where a northerly coniponent 
in the upper winds is to be expected and is usually 
observed. Yet we find that even when the reater 
wei ht is given to observations in the western %df of 

sented the res s ts of an eshaustive study of all a-rad- 

, 
be expected because of the esistence o FP ow clouds ancl 

to the nort 5 or northwest, as shown in f i w u r e  47 and 

cy d ones, still the resultant wind is almost exactly 
1 Results of some em irk researches as to the general movrmrnts of the atmosphere 
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westdy. Whn t woulcl happen if representative obser- 
nt.ions could be obtnined in all 1mrt.s of c lcones and 
nnt~iq~lc~nes ! Most certainly we should fin( Q a resultant 
westerly wind with tt siiiall soutlicrly component, prob- 
ably so sninll that, it  ~-ould be shown only by the mean 
of a very large iiuniber of obseryatioiis-observations 
which unfort.unately can not be made, at  le& with 
present methods, for the rea.sons already given. 

Practically no free air obsemations haw been made 
at, sea in middle latitudes, the one region where tho 
planet.ary circulation should find great,cst opportunity 
for unr(strict,ctl drrelopnient. C‘ontli t.ions here can be 
judgtd only from the morenirnts of cyclones. These as 
a rule t,ravel r.ast.northrast\~arcl, and it  is generally rec- 
ognizcd that on t.he awrage they follow t.he direction of 
the upper winds. ZJnless we consicler conditions in all 
parts of the t.emperate zones, we can draw no k a l  con- 
clusions. 

From therontical considerations it is certainly to be 

As is well known t.he 

i. e., 5 t.0 15 liilometers consists of a decrease from the 
t.ropics t owarti tlie polar regions. The corresponding tem- 
perature clirmge is very small, wit.h the result that the air 
density also clccreases poleward. Under ideal condi- 
tions t.he resulting wind woulcl be esactly parallel with 
the isobars, i. e., west to east. But conditions are never 
ideal in any part of the atmosphere. At  the surface, 
where frict.ion and other retarding effects are most in 
evidence, the clcparture from LL gradient wind is esceed- 
iiigly largo. At t.hn higher lends t.hesc eff&s, which in- 
clude friction, t.iirbulence and viscosity, disappear to a con- 
sidcrable cst,ciit., but most assuredly not alto 
they are still present (and i t  must he 
are) t-hen the winds must necessarily 
wit’h the iosbars, i. e., t.he mvailing 

osed that the prevailing westmlies have in tlie mean 

presswe variation at intermediate altitudes, , 
southerly component. 

levels have a slight souther I y component. 
How does this air return equatorward ? In all proba- 

bility pract.ically all of it does so in the lower 5 kilome- 
ters. Here we find a laditudinal variation in pressure 
mcl temperature such t,hat the air clcnsit,y decreases from 
north to south, a condition that favors a slight northerly 
component on the average in the winds at these levels. 
The actual transfm is accompljshed for the most part in 
the movemcnt.s of anticyclones from north to south, es- 
pecially over the cont.inents. In  II relatively short time 
as much air can be carried southward in this way aa is 
carried northward at higher altitudes in a much lo 
time, owing to the greater density in the former than in t 0 7 


